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Introduction: 

This  manual  is  presented  to  WPAFB  as  an  aide  in  sorting  out  the  Monitor  and  Control 
System  (MCS)  hardware  that  was  implemented  by  Belcan  Corporation.  Several  revisions  of  the 
actual  hardware  have  occurred,  but  until  now,  the  documentation  was  scattered  and  not  completely 
up-to-date.  The  main  goals  of  this  manual  are  to: 

1)  Consolidate  the  various  hardware  reference  manuals  and  coordinate  ±e  manual  with  the 
existing  wiring. 

2)  Outline  the  changes  made  by  Calspan  with  regards  to  the  main  valve  activation  system 
and  the  isolation  valve 

3)  Provide  a  formal  list  of  Calspan  recommendations  for  the  MCS  system  for  future 

effons. 

The  report  is  organized  into  two  main  sections.  The  first  section  is  a  discussion  of  the  three 
items  listed  above.  The  second  section  contains  the  wiring  diagrams  and  the  reference  material  for 
the  parts  installed  by  Calspan.  The  wiring  diagrams  are  organized  a  little  differently  from  the 
original  MCS  hardware  reference  manual  In  this  section,  all  of  the  wiring  diagrams  generated  by 
Paul  Fuller  are  in  Tab  A.  Tab  B  contains  the  general  diagrams  which  show  the  power  connections, 
placement  of  instruments,  etc.  (pages  3-7,1 1-12,  and  17-19  of  the  original  manual).  These  pages 
have  not  been  checked  by  Calspan  and  are  most  probably  incorrect,  since  many  of  the  instruments, 
and  the  power  supply  for  them  have  changed.  Tab  C  contains  the  wiring  diagrams  for  each  Genius 
I/O  block,  grouped  according  to  block  number.  To  our  knowledge  these  are  presently  correct. 

Tab  D  contains  the  wiring  diagrams  generated  by  Calspan  for  the  main  valve  activation  system. 
Finally,  Tab  E  contains  some  reference  information  about  the  power  supply,  relays,  and  LEDs 
used  in  the  main  valve  activation  system. 

All  of  the  wiring  diagrams  were  printed  using  MacDraft  (Macintosh  based  software)  and 
this  document  is  generated  using  Microsoft  Word.  Conputer  disks  are  provided  at  the  back  of  this 
report  as  well  as  a  directory  listing.  Just  about  any  computer  drawing  program  and  word 
processing  program  should  be  capable  of  accessing  these  files. 
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Section  I:  General  MCS  Discussion 


1.1  Consolidation  of  Different  Manuals 

The  wiring  diagrams  come  from  the  original  MCS  hardware  reference  manual,  Paul 
Fuller's  working  notebook,  and  Calspan  wiring  diagrams  for  the  main  valve  system.  In  general, 
most  of  the  wiring  diagrams  were  generated  before  the  entire  system  was  installed.  There  were 
several  items  called  out  in  the  original  plans  for  both  the  hardware  and  the  software  which  were  not 
fuUy  implemented.  The  most  notable  example  is  the  limit  switches  on  many  of  the  valves.  While 
these  valves  were  wired  with  limit  switches,  and  the  wires  connected  to  the  Genius  I/O  stations, 
they  were  either  not  connected  to  the  Genius  I/O  blocks  or  the  software  was  not  implemented  to 
use  the  limit  switches.  Since  the  Genius  I/O  blocks  can  be  changed  from  input  to  output,  several 
of  these  limit  switches  have  been  removed  from  the  wiring  diagrams,  freeing  up  space  to  do  other 
valve  manipulations.  These  limit  switches  can  be  easily  connected  by  finding  (at  the  Genius  I/O 
box)  the  appropriate  wires  (since  the  wires  are  already  run  to  the  limit  switches).  However,  one 
may  need  to  change  the  software  to  incorporate  those  changes. 

Paul  Fuller  reworked  most  of  the  main  circuitry  for  controlling  the  speed  of  the  turbine. 
These  changes  are  reflected  in  his  drawings  (contained  in  Tab  A).  However,  his  power 
connections  are  almost  certainly  different  from  the  drawings  noted  in  the  introduction.  Calspan  has 
not  been  in  a  position  to  check  these  drawings  for  accuracy.  This  is  a  book  keeping  tack  that  the 
Air  force  will  have  to  assume. 

At  this  point,  we  believe  that  these  drawings  represent  the  most  up-to  date  version  of  the 
MCS.  However,  as  parts  are  added  (such  as  a  cooling  system  or  an  enunciator  panel)  these 
connections  wiQ  probably  change.  We  encourage  the  Air  force  to  keep  this  manual  up-to-date,  and 
remove  non-functioning  or  outdated  equipment  quickly. 

1.2  Calspan 's  Main  Valve  Activation  System 

Calspan  assumed  responsibility  for  developing  the  main  valve  activation  system  when  it 
became  clear  that  Belcan  could  not  develop  either  the  fast-acting  valves  or  the  fail-safe  piping 
airangement  The  majority  of  this  system  is  described  in  more  detail  in  the  "Main  Valve  Report"; 
here,  only  the  electrical  components  are  described. 

The  valves  chosen  to  control  the  main  valve  activation  system  are  Whitey  45  series  valves 
VAC  electric  actuators.  These  actuators  differ  from  the  ones  chosen  by  Belcan  for  many 
of  their  applications.  These  valves,  when  a  set  of  leads  are  activated,  move  to  a  preset  position  and 
then  shut  the  power  off.  Re-energi2dng  the  same  leads  will  not  make  the  valve  move.  This  is 
extremely  useful  because  power  is  only  flowing  when  the  valve  is  changing  position.  This  makes 
for  a  much  quieter  (electrical)  system.  The  downfall  of  this  system  is  that  the  Genius  I/O  blocks 
are  not  isolated.  Even  when  the  power  is  off,  high  voltage  potentials  can  exist  between  the  two 
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terminals  (when  power  is  off,  the  Genius  manufactures  mean  that  a  very  low  current  wiU  flow). 
These  voltage  potentials  were  enough  to  cause  some  valves  to  actuate  when  they  were  not 
supposed  to  (an  intermittent  problem).  This  situation  is  solved  by  using  a  set  of  isolating  relays. 
In  fact  GE  manufactures  relay  blocks  for  the  Genius  VO  but  they  were  not  ordered  because  Belcan 
was  using  a  system  which  had  power  on  the  entire  time  for  all  of  their  actuated  valves  (this 
approach  results  in  the  generation  of  lots  of  electrical  noise). 

Calspan  built  a  set  of  relays  to  run  the  main  valve  activation  system.  There  is  nothing 
exceeding  complex  about  the  systenx  In  fact  many  of  the  relays  came  from  Radio  Shack.  These 
relays,  as  well  as  the  power  supply  for  the  Marrotta  valves,  are  enclosed  in  a  box  which  has  been 
attached  to  the  Genius  VO  box  mounted  near  the  supply  tank.  The  wiring  diagrams  for  the  main 
valve  are  shown  in  Tab  D.  The  first  page  shows  the  wiring  diagram  for  the  three  Marrotta  valves. 
One  can  see  that  the  power  for  valve  EV602  can  only  be  obtained  if  EV603  and  EV603’  are 
activated. 

Originally  there  were  only  two  Marrotta  valves  (EV602  and  EV603').  However,  we  ran 
into  a  problem  with  the  system  not  maintaining  pressure  during  one  step  of  the  activation  process. 
This  was  because  the  limiting  choke  in  the  activation  system  is  the  Marrotta  valves  which  required 
us  to  add  one  more  valve  (EV603').  This  valve  is  activated  exactly  the  same  time  as  EV603  and  is 
thus  virtually  indistinguishable  from  valve  EV603.  One  will  also  note  on  this  page  the  presence  of 
the  LM7812  chip.  This  was  used  to  convert  the  power  from  the  Power  One  #F28-12-A  power 
supply  into  12  VDC.  This  power  was  originally  used  to  run  the  positioning  LED’s  (on  the 
Calspan  actuators),  and  latter  to  power  the  positioning  LED's  on  the  main  valve.  The  present 
system  exists  so  that  one  could  place  two  LED's  on  each  of  the  Calspan  actuators  and  channel  that 
information  to  the  MCS  (in  order  to  provide  a  reading  of  the  position  of  the  Calspan  actuators). 
This  diagram  is  shown  on  page  two.  Note  that  information  about  the  Power  One,  LED's  and 
Relays  are  contained  in  Tab  E. 

Page  two  shows  the  relays  that  have  been  installed  to  take  the  12  VDC  signal  which  is 
generated  by  the  LEDs  and  use  it  as  a  control  to  the  MCS.  Presently  the  relays  exist  as  does  a 
power  source  for  the  LEDs,  but  the  software  is  not  written  to  interrogate  these  Genius  I/O  blocks, 
nor  are  there  enough  LEDs.  Even  if  one  did  not  wish  to  pursue  this  exact  instrumentation,  those 
relays  could  be  used  in  other  12  VDC  signal  cases. 

The  third  page  shows  the  four  relays  used  with  the  Whitey  valves  and  actuators.  Note  that 
the  Whitey  actuators  have  built  in  limit  switches  of  which  only  the  main  ones  are  wired.  There  are 
other  switches  which  are  available  (such  as  an  off  position  for  three-way  valves,  and  a  motor 
running  switch)  which  could  easily  be  connected  if  desired. 

One  important  point  is  that  limit  switches  on  the  valves  are  used  (for  the  Whitey  valves), 
and  the  power  is  taken  from  the  relay  for  the  Marrotta  valves.  There  is  no  implicit  assumption 
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made  in  the  MCS  that  because  you  told  the  valve  to  move  to  a  position  that  it  is  in  that  position. 
This  is  really  a  hardware  closure  versus  a  software  closure.  Originally  the  MCS  software  often 
assumed  because  the  computer  told  a  valve  to  change  positions  that  it  had  done  so.  We  have  gone 
through  the  system  and  tried  to  remove  those  type  of  implicit  assumptions  when  possible. 

1.3  Isolation  Valve  Wiring 

1.4  Calspan's  Formal  Recommendations  Regarding  the  Future  of  the  MCS 

The  MCS  system  is  really  a  combination  of  three  different  sub-systems.  First  there  is  the 

MCS  software  and  its  operating  environment  Secondly,  there  is  the  Genius  VO.  FinaUy  there  is 
the  instrumentation  and  valves.  Calspan  is  uneasy  about  the  existing  MCS  system.  Presently  it 
performs  its  functions,  although  we  have  concerns  about  its  future.  It  is  limited  in  what  it  can  do, 
it  cost  to  much  to  change  and  update,  and  it  uses  old  technology.  Be  that  as  it  may,  we  are 
compelled  to  use  the  system  as  it  exists  for  now.  However,  we  feel  there  are  several  cost  effective 
ways  of  using  the  existing  system  while  achieving  better  overall  performance.  In  addition  we  feel 
that  everyone  involved  must  understand  the  limitations  of  the  existing  system.  We  feel  that  there 
wm  come  a  time  in  the  not  too  distant  future  when  the  decision  will  need  to  be  made  to  update  the 
existing  system  at  a  substantial  cost,  or  replace  it  This  sub-section  intends  to  focus  on  some  of  the 
MCS  limitations  and  make  some  suggestions  for  improving  its  overall  operation. 

1.4.1  MCS  Limitations 

As  a  forward,  the  overall  MCS  system  is  not  limited  by  any  one  component  in  general,  but 
rather  it  suffers  from  a  cumulative  effect  of  inadequacies  in  all  three  groups  listed  above.  The 
software  IS  extremely  limiting.  When  Calspan  first  arrived,  we  created  a  new  menu  to  control  four 
valves  on  the  main  valve  activation  system.  That  additional  space  made  the  software  uncomptiable. 
After  consultation  with  Belcan  who  indicated  that  they  had  a  great  deal  of  trouble  compiling  the 
code,  an  effon  was  undertaken  to  eUminate  and  streamline  the  code.  At  this  point  the  software  is 
approximately  2/3  of  the  original  size.  The  unfortunate  pan  is  that  the  actual  logic  contained  in  the 
code  (i.e.  if  this  valve  is  open  check  this  and  that)  can  be  written  in  about  10  pages  (out  of  over 
100).  Most  of  the  written  code  is  used  to  mn  the  windows  format.  Clearly  as  the  facility  expands 
to  include  a  cooling  system,  temperature  generator,  etc.,  the  main  control  software  could  easily 
reach  its  limits.  It  seems  rather  arcane  to  spend  so  much  software  overhead  trying  to  generate  a 
windows  atmosphere  (which  can  not  run  separate  windows),  while  there  are  operating  systems 
that  already  do  that  (UNIX). 

In  terms  of  the  hardware,  the  Genius  I/Os  are  limited  to  a  finite  number  of  blocks  (30)  per 
controller.  While  there  is  still  some  expansion  room,  clearly  the  software  may  limit  one  to  an 
effective  number  which  is  probably  smaller  than  the  maximum  hardware  limit.  More  importantly. 
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as  the  number  of  blocks  grow,  the  communication  time  delay  increases.  Already  at  this  point,  the 
MCS  cannot  be  used  to  do  highly  accurate  timing,  which  will  be  a  problem  when  systems  such  as 
the  cooling  system  are  brought  on  line.  Buying  some  Genius  relay  blocks  should  alleviate  the  need 
to  do  extra  relay  wiring  when  using  electrically  actuated  valves,  which  has  been  a  limitation,  to 
some  degree. 

Our  biggest  concern  has  always  been  with  the  MCS  instramentation,  particularly  the 
pressure  transducers.  While  we  are  not  happy  that  many  of  the  valves  are  AC  activated  and  remain 
as  power  drains  during  the  entire  time  they  are  activated,  this  is  not  as  large  a  problem  as  the 
pressure  transducers. 

Much  of  the  cost  of  these  transducers  was  spent  on  the  conamunications  components  of  the 
transducers.  The  actual  transducers  are  not  very  accurate,  plus  one  needs  two  of  them  for  every 
tank  which  is  both  evacuated  and  pressurized.  These  transducers  are  expensive  because  there  is  an 
A/D  chip  inside  every  one.  That  is  why  one  can  scale  the  output  at  the  transducer  itself.  This, 
when  coupled  with  the  A/D  in  the  Genius  I/O  and  the  A/D  inside  the  computer  makes  for  a  system 
with  three  potential  places  to  do  A/D  work  (or  confuse  the  signal).  The  transducers  are  designed 
for  systems  which  do  not  have  computers  to  do  the  digitization  (or  for  those  systems  which  need  a 
back-up  independent  of  the  main  computer  system),  neither  of  which  we  need.  In  addition  the 
frequency  response  is  extremely  low,  making  them  almost  completely  worthless  as  diagnostic 
equipment.  They  cannot  be  moved  easily,  nor  can  they  all  be  calibrated  together.  They  must  be 
calibrated  separately,  which  could  cause  a  bias  error  to  develop  in  the  system,  limiting  the  overall 
relative  accuracy  that  could  be  obtained.  In  addition,  they  were  selected  to  have  4-20  ma  current 
loops.  This  probably  seemed  advantageous  to  the  designer  because  only  two  wires  are  needed  for 
each  instrument;  however,  it  adds  cost  to  the  instrument  and  makes  on-line  diagnostics  annoying 
(even  if  using  the  programmer)  and  impossible  without  the  device. 

Finally  as  a  clear  indication  of  the  quality  of  the  transducers  themselves,  the  MCS  software 
vents  the  tanks  until  the  pressure  transducers  read  atmospheric  conditions.  However,  even  after 
calibration,  the  difference  between  atmospheric  pressure  and  the  pressure  transducer  readings 
could  be  a  few  psi.  This  event  has  occurred  on  several  occasions  where  we  removed  an  access 
plate  only  to  hear  more  air  escaping.  Since  then,  manual  MCS  vents  (i.e.  ones  that  stay  open  until 
someone  closes  them)  have  been  installed  in  the  software  which  allow  the  operator  to  override  the 
pressure  transducer  signals  and  make  sure  the  tanks  are  fully  vented  before  starting  to  work  on  the 
system. 

1.4.2  MCS  Suggestions 

Clearly  we  feel  that  the  pressure  transducers  should  be  replaced  as  they  begin  to  fail.  These 
can  be  replaced  much  more  inexpensively  by  using  standard  high  voltage  output  transducers  (such 
as  from  Omega).  Most  of  these  can  be  obtained  in  absolute  format  which  will  mean  that  only  one 
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transducer  will  need  to  be  used  for  both  vacuum  and  pressure  readings.  This  would  cut-down  on 
the  MCS  software  needed  and  the  hardware  slots.  One  would  have  to  obtain  a  power  supply,  but 
that  is  relatively  inexpensive  and  could  be  used  to  power  all  the  transducers.  The  MCS  could  then 
be  reconfigured  to  use  a  voltage  input  rather  than  a  4-20  ma  current  loop.  This  will  make 
diagnostic  work  much  easier  since  it  can  all  be  done  at  the  Genius  I/O  blocks.  In  addition,  if  the 
pressure  transducers  were  all  standardized  to  1/2"  swagelock  caps,  they  could  be  removed  and 
calibrated  together  and  with  the  test  rig  instrumentation.  This  would  help  reduce  the  overall  relative 
error  in  the  system.  Plus,  these  types  of  pressure  transducers  generally  have  much  higher 
frequency  response. 

Another  suggestion  is  to  actively  limit  what  the  MCS  software  needs  to  do.  One  example  is 
that  the  traversing  rings  will  be  run  from  the  Sun  computer.  Another  example  is  to  make  a 
separate  hardware  timed  trigger  system,  which  controls  the  timing  of  the  main  valve,  isolation 
valve,  eddy,  brake,  etc.  Thus  all  the  MCS  software  has  to  do  is  send  one  initial  trigger  signal. 
Finally,  if  there  are  going  to  be  large  subsystems  (such  as  cooling),  think  about  adding  a  different 
PC  controlled  system  with  a  different  operating  system.  This  provides  both  experience  with  other 
systems,  and  reduces  the  overall  burden  on  the  MCS. 
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Appendix:  Computer  Disks  and  Listings 
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AF-1  MCS  Hardware  Ref. 


Nana 

Size 

Kind 

Q  M.V.  Box  pg  1  of  3 

22K 

MacOraft 

D  M.V.  Box  (page  3  of  3) 

28K 

MacOraft 

D  M.V.  Box  (pg  2  of  3) 

19K 

MacOraft 

D  MCS  Hardware  referenc... 

19K 

Microsoft 

D  sheet  10  of  31 

37K 

MacOraft 

D  Sheet  13 

37K 

MacOraft 

D  Sheet  15  of  31 

34K 

MacOraft 

D  sheet  16  of  31 

35K 

MacOraft 

□  Sheet  17 

27K 

MacOraft 

.  D  Sheet  2  of  31 

133K 

MacOraft 

D  Sheet  20 

39K 

MacOraft 

D  Sheet  21  of  31 

39K 

MacOraft 

D  sheet  22  of  31 

39K 

MacOraft 

D  sheet  23  of  31 

37K 

MacOraft 

D  sheet  24  of  31 

36K 

MacOraft 

D  Sheet  25  of  31 

37K 

MacOraft 

D  Sheet  26 

34K 

MacOraft 

□  Sheet  27 

33K 

MacOraft 

D  Sheet  23 

32K 

MacOraft 

D  sheet  29 

44K 

MacOraft 

D  sheet  29  of  31 

44K 

MacOraft 

D  Sheet  30 

42K 

MacOraft 

D  sheet  30  of  31 

42K 

MacOraft 

□  Sheet  31 

46K 

MacOraft 

D  Sheet  5  of  31 

22K 

MacOraft 

□  Sheet  6  of  31 

20K 

MacOraft 

D  sheet  a  of  31 

36K 

MacOraft 

Q  sheet  9  of  31 

38K 

MacOraft 

Label  Last  Modified 

document  —  Thu,  Apr  29,  1993.  S:2S  PM 

document  —  Fri,  Apr  30.  1993.  10:45  AM 

document  —  Fri,  Apr  30,  1993.  9:47  AM 

Word  do...  —  Fri,  Apr  30.  1993,  2:03  PM 

document  —  Wed,  Apr  28,  1993.  1:30  PM 

document  —  Wed,  Apr  28,  1993.  7:17  PM 

document  —  Wed,  Aug  19.  1992.  8:55  PM 

document  —  Wed,  Aug  19.  1992,  9:18  PM 

document  —  Wed,  Apr  28.  1993,  7:34  PM 

document  —  Wed,  Apr  28.  1993,  1:17  PM 

document  —  Wed,  Apr  28.  1993,  3:11  PM 

document  —  Wed,  Aug  19.  1992.  9:33  PM 

document  —  Wed,  Apr  28,  1993,  7:28  PM 

document  —  Wed.  Apr  28.  1993,  6:39  PM 

document  —  Wed.  Apr  28,  1993,  1:51  PM 

document  —  Fri,  Apr  30,  1993.  11:10  AM 

document  —  Fri,  Apr  30.  1993,  11:37  AM 

document  —  Wed,  Apr  28.  1993.  5:45  PM 

document  —  Wed,  Apr  28.  1993,  3:06  PM 

document  —  Wed,  Apr  28,  1993,  5:52  PM 

document  —  Wed.  Apr  28.  1993.  2:39  PM 

document  —  Wed,  Apr  28,  1993.  6:25  PM 

document  —  Thu,  Aug  13.  1992.  2:35  PM 

document  —  Wed,  Apr  28.  1993.  6:19  PM 

document  —  Wed,  Aug  19.  1992.  8:21  PM 

document  —  Wed,  Aug  19,  1992.  8:49  PM 

document  —  Wed.  Apr  28.  1993,  1:46  PM 

document  —  Fri.  Apr  30,  1993.  11:37  AM 


Section  II:  Wiring  Diagrams 


Neutral  VAC 


BELCAN  CORPORATION 
ENGINEERS  &  ARCHITECTS  CINCINNATI 
ATARR 

Ovcrspccd.  Communications  Wiring 
(Overspced  Control  Circuit) 
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(Dump  Tank)  I/O  Station  #1 


(Test  Section)  HEDS-6000  Encoder  • 


11 


Hoor 


Screw  Tm. 


19 

Black 

Wallow  945 

20 

Red 

21 

White 

22 

Green 

23 

>c?2toczx 


Spade  Screw 

P2 


.  DB25.M 


Eddy  Current 
Brake  Conirol 


7  Black 


White 


A 


3  Red 


i  Y 


Wire  Sizes  1 8  AWG 


20. 


Control  Room 


DB25-M 


RS422  to  RS232 
Box 


DTE 


DCE 


Kn  header 

(at  PI) 


Pcnta  6001 

DCE 


Note  1 


NC 

NC 

NC 


Three  DB25*s-F 

>1. 


nil 

6 


8 


20 


2  m 


2SL 


5 

4 

_6_ 

-L 

20 


-22. 


biE  P1 


DTE  P2 


MCS 

Computer 

4-POTt 

DigiBoard 

(RS232) 

DTE  P3 


P4 


Note  1.  Dual  STP  used  for  possible  conversion  to 
balanced  transmission  if  environment  requires. 

Note  2.  18  AWG  Shielded  wire  on  all  illus.  noor-io-conirol-room  circuits. 


BELCAN  CORPORATION 

ENGINEERS  &  ARCHITECTS  CINCINNATI 


ATARR 

OvcTspccd,  Communications  Wiring 
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Sheet  #3  of  3 


curcf3>i£«w 


P.  Fuller  1/10/92 


Genius  Blocks  14, 15 
Input  Output 


11  1  9  L  19  1  17  I 


-4^+T-T+ 


25  1  261  30  1  31 


+T-T+ 


,14J. . 14,3 . ...1 . 


Input  #2 


16 


Input  #4 


UDC6003 


Input  #1 


pv9'^'^  Supply  Tank 
n2  Charge 


:  PV9T4  Supply  Tank 

CO2  Charge 

I  ~ 

I 

I  Note:  AH  icsiston  arc  250  Ohm  as  supplied. 


Input  #3 


PT503 


Genius  Block  14 
Output 


Input  #2 


25  126 


UDC6002 


-Ji9  +II4  GU 


Input  #1 


+  - 
....15,5, 


Cooling  Tanks 
BVOOU  Charge 


BELCAN  CORPORATION 

ENGINEERS  &  ARCHITECTS  CINCINNATI 


ATARR 

Honeywell  UDC6002,  UI)C6003  Hookup  Detail 
As  Built  Drawing,  1A)9/92,  P.  Fultef 
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14 


IIKI.CAN  COHPORATION 

CNOINEERSA  AROIITECrS  aNONNATI 


Control  Hand  i a  made  up  of  five  aUncUrd  19"  X  84 
X  32"  unita. 
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{stiurtQ 


UNGINliHRS  Sc  ARCIIITBCTS  CINCINNATI 


lDVAC/60IIz730  Amp.  Fn>m  Pant  I  (  RP  •  2  ) 
Drawing  «33SS143CE  00| 


21 


22 


HELCAN  CORPORATION 

Calspan  Corporallor  liNOINJiKRS  &  ARairrECrS  aNaNNA'n 


CB  *4  t20VAC/6«lliJ40  Amp.  Fr«m  Pan*!  (RP-2  ) 

Sfc  DrtwUt  ff330St43CE(H)l 


Sheet  18of  21  WHUdm  R  tliitlen  12/90 


From  Genius  Bus  Controller 


Calspan  Corporatior 


Modified  accordkig  to  Piol  Fallcr 


BELCAN 

ENGINEERS  AARCHTTECrs  CINCINNATI 


Genius  I  /  O  (115  VAC  Type) 
Block  n 


Located  At  Dump  Tank 


4-28-93 

C.HJcfcnan  25 


Sheet  #13  of  31 


WM,  Mullen  12  /  90 


From  BlocJc  #1 


♦  BELCAN  CORPORATION 

ENGINEERS  5c  ARCHITECTS  CINCINNATI 


Genius  1/0(115  vac  Tyoe) 

Block  *2.locsito  At  Dump  Tank  05 1 A 
Sia'i  I/O  Box 

RevU<d;5-^l?91  By  J.R, _ 

Sheet  *1401  31  i2/5o 
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From  Block  #2 


BELCAN  CORPORATION 

ENGINEERS  &  ARCHITECIS  CINCINNATI 


Oontus  J  /  O  (115  VAC  Typ*) 

Block  #3,  Located  At  Dump  Tank  031 A 
Ste^l  I/O  Box 

Revised  ;3<B-1991  By  JJL _ 

ShMt «  IS  of  31  Yf  ji  Mullen 


27 


From  Block  #3 


To  Block  #5 


Calspan  Corp 


Roaovcd  Cooling  Cm  Mmifold  Gnigc 


Revised  8-19-92 
C.  Haldeman 


BELCAN  CORPORATION 
ENGINEERS  &  ARCHTTECrS  CINCINNATI 


Genius  I/O  (115  VAC  /  Analog  Type) 
Block#4 

Located  At  Station  #1,  at  Dun^  Tank. 
Revised :  3-8-1991  By  JJl. 


I  oaect  let  or  31 


28 


W.R.  Uullen 


30 


From  Block  «6 


115  VAC 
N  H 


5L<ai 

H 

gaa 

H 

iaa 

n 

ii 


Supply  Tank  Fan  On 

0  0053 

I _ o  _ O  0059 

i — 

EV  433 

- oA  rC - 

C02  Temp  Control  Valve  Open 

0  0060 

EV  515 

^  Turbin  Cooling  Shut-ofT 

0  0063  =T 

V  512 

Cooling  Tank  to  Cold  Vent 

0  0064  =T 

Supply  Tank 
Heat 

Control  Relay 


Supply  Tank 
Fan  On/Off 
Control  Relay 


C02  Temp 

Control 

Valve 


Surge  Tank 
Shut-off 
EV  509 


Surge  Tank  to 
Cold  Vent 
EV  510 


Turbine  Cooling 
Shut-off  EV  515 


Cooling  Tank  to 
Cold  Vent  EV  512 


2A/Pt.-15A  Max 


Calspan  Corp 


Removes  reference  to  original 
main  valve  activation  valves 

Revised  8-12-92 

vx.  I'ldiueinan 


BELCAN 

ENGINEERS  &  ARCHITECTS  CINCINNATI 


Genius  I  /  O  (115  VAC  Type) 
Block  #7 

Located  At  Supply  Tank  I/O 


Sheet  #  22  of  31 


W.R  Mullen 


31 


32 


From  Block  «9 


Calspan  Corp. 

BELCAN  CORPORATION 

ENGINEERS  &  ARCHITECTS  CINCINNATI 

Ongmal  Umh  switches  were  not  connected,  this  bkxk 
is  used  for  limit  switches  on  the  main  vaNe  activaioo 
system  and  can  be  used  with  the  aouaior  LED  relays  to 
provide  position  infonnjtbn 

Revised  $>19>29  C.  Haldeman 

Oanlus  1  /  0  (115  VAC  Type) 

Block  #  10  .Located  At  Supply  Tank 

Rovisod  :  3*8*1991 

*'**•*  *  W.n.  Uulhn 

34 


From  Block  #10 


Calspan  Corporator 


Rexno^^  lurge  tank  aid  cooling  tank  Umit  rwiichca 
xcfcrcnoea 


BELCAN  CORPORATION 

ENGINEERS  &  ARCHITECTS  CINCINNATI 


Qtniua  I  /  O  (115  VAC  Typa) 

Block  #  11  ,Locotod  At  Supply  Tank 

Revised  :  3-S-1991  By  JJl. 


V..  1 


Shoot  #  26  of  31 


W.R,  Mullen  12  /  90 


From  Block  #11 


To  Block  #13 


Genius 


Water  Flow 


Water  How 
FSL235 


PentaafXX) 

Ttaoscoiner 


Nitrogen  Cylinder  Low 


N  nrogen  Cylinder 
LowLknit 
FSL 140 


2A/Pt.-13AMAxTatal 


Calspan  Corporation 


Resxved  icfococes  to  izBiniixExuatioo 
which  is  ooc  onpnccrcl 


BELCAN  CORPORATION 

ENGINEERS  &  ARCHITECTS  CINCINNATI 


Genius  I  /  O  (U5  VAC  Type) 

Block  #  12  ^Located  At  Supply  Tank  I/O  Box 


Revised  :  3-8-1991  By  J.R. 


1  t>n«t  »  27  of  J1 


\V.R.  Mullen  12190 


36 


From  Block  #12 


To  Block  #14 


I/O  Reference 
73  to  104A 


Genius 


Shield  In 


Shield  Out 


Atulof  la/Out 
1 15  VAC  5<V60  Hz  lA  Mn 


I/ORcfcitnoe 
73  to  lOiA 


Calspan  Corporation 
Modified  to  ronove  hcuiag  nntnemenutiaa 


BELCAN 

ENGINEERS  &  ARCHTTECTS  CINCINNATI 


Genius  I  /  0  <1 15  VAC  /  Amlog  Typ:) 
Block#  13 

Located  Ai  Station  #2,  Supply  Tiok 
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Sheet  28  of 


From  Block  #13 


To  Block  #15 


I/O  Reference 
105  to  136A 


Genius 


wen 

.  5*  •  General 


Aiulogln/Ou: 

115  VAC  50/€0HilAM« 


Pressure 

Gauge 


UDC6000-A 


Supply  Tank  Pressure 
4  To  20  MA.  _ 


4  To  20  MA- 


Cooling  Tanks  to  PID  Charge 


4  To  20  MA.  _ 


To  PV  560 
Sensor  Circuit 
UDC  6002 


Nl  Supply  To  Cooling  Tanks  Fill  Regulator 


4  To  20  MA. 


C02  Vaporizer  to  Supply  Tank  Fill  Regulators 


4  To  20  MA. 


LO  RcfereDca 
105  to  136A 


5  Supply  Tank  Piujsnre 
^  Gauge. 

^  4.20  OB 


Supply  Tank  Vacnam 
Gauge 
4*20  ma. 

Uae  (rB  Vaamm 
Sensor 


£  Nitrogen  Cooling 

%  Tanks  Mantfold 
w  4.20ma 


N2  Cooling  Gas 

'nc*o2o 

4to20MA 
System  HU  ReguUicr. 


P  C02  Vaporocrio 
^  Apply  tanl^  aenum 
■g  4to20MA. 


Calspan  Corporation 


Queges  made  by  Paul  FuUcr  arc 
accounted  for 


BELCAN 

ENGINEERS  &  ARCHnECTS  CINCINNATI 


Genius  I /  0  (1 15  VAC/ Analog  T)!*) 
Block*  14 

Located  At  Supply  Tack .  Station  *2 


4-28-93 
C  Haldcman 


From  Block  #14 


To  Block  #16 


I/O  Reference 
137  tol68A 


Genius 


•  General  Electric! 

-R 


Analoe  In  /  Ool 
U5VAC50;S0HzUM« 


PT  134A 
Boundary  C 

Bleed 

Pressure  C 


Boundary  Bleed 


Boundary  Bleed 


SupplyTank  Main  Valve  Close  Resevolr  Gauge. 


Supply  Tank  Main  Valve  Open  Resevolr  Gauge. 


Nitrogen  Supply,  Supply  Tank  Regulator. 


Calspan  Corporation 


Changes  nadc  accoidiog  to  Paul  Fuller 


4-28-93 

C. 


1 


I/t)  Refereoce 
137  to  1601 


BELCAN 

ENGINEERS  &  ARCHTIECTS  aNCrNNATI 


Genius  1/0(115  VAC  /  Analog  Type) 
Block  #15 

Locar  d  At  Supply  Tank .  Stadoa  #2 


.  T  9  root 


From  Block  #15 


To  Block  #17 


Calspan  Corporation 

BELCAN 

ENGINEERS  &  ARCHITECTS  dNONNATr 

Chaogw  per  Paul  Fuller 

1  1 

Geniusl/0  RTDTypc 

Block  »  16 

Located  At  Supply  Tank ,  SudoD  92 

dHiIdcman 

Sheet  31  oT  31  wji.  MuU€M  12  t  90 

40 


— — _ _ 

ItTfaioa  Notw: 

Ciispan  Corporation 

BELCAN 

ENGINEERS  &ARCHrTECTS  CINCINNATI 

Block  moT*d  from  optritor  cootrol  paatl  to 
npply  Unk  I/O  to  na  maia  Tahr«  actiratioB  irtUm. 
CoDtrol  dost  witk  tprifif-ioadtd  rifaija 

I/O  rcftrtoccf  r«Bomk«rtd 

Goplw  I  /  0  (115  VAC  T7p*) 

Bkxk  M 

LocaUd  AC  Sepplj  Tank  I/O  SUtioa 

Gonius  1  /  O  (115  VAC  Typo) 

Block  #18 

Located  At  Operator  Control 

Station  I/O  Station  #3 

Revised  :  3-8-1991 

Z*riM*d  :  8-1M99J  By  C  Haldtmaa 

*  *  W.R.  Mullen  12/ 

42 


Calspan  Corp. 

BELCAN 

ENGINEERS  &  ARCHITECTS  CINCINNATI 

Indicates  new  connections  to  other  Genius  I/O 

Blocks 

Genius  I  /  0  (115  VAC  Type) 

Block  #19 

Located  At  Operators  Control  Panel 

Revised  :  3-8-1991  By  J.R. 
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Genius  I/O  Connections 


44 


Genius  I/O  Connections 


45 


^cnius  I/O  Connections 


Frost  Controls^  Inc. 

Industrial  Ortv*  Sfluth- 
SintthfMd.  Rl  02917 
Tel:  (401)  232-5150 


•  INSTRUCTION  BULLETIN 

"C  SHAPED  SENSOR  -  #.  EYE-C-50-12 
Product  Description: 

'  <  EYE-C-50-1'2  is  a  complete  photoelectric  system  designed  for  use  in  a 

wide  variety  of  non-contact  sensing  applications.  The  entire  photoeI«^ic 
ays  em  consisting  of  an  LED  light  source,  a  photodiode  receiver,  amplifyinq 
circuitry,  Schmitt  trigger,  voltage,  regulator ,  and  output  transistor.  il  ^ 
nea  y  packaged  in  a  "C"  shaped,  anodized  aluminum  housing.  The  "C"  shape 

asaoiilud  uUh"!n^'’°H  bracketry.  plus,  eliminates  alignment  difficulties 

?h!a  individual  sensors,  uhen  small  object  detection  is  the  objective. 

a  reanL  detecting  objects  as  small  as  .012"  in  diameter  with 

a. response  time  as  short  as  50  microseconds.' 

1‘he  EYE-C.50-12  has  been  designed  to  be  driven  with  low  amperage  O.C 

counLer'"''’'"’  "'a‘<es  the  system  ideally  suited  for  direct  interface  with 

electronIe'’‘'?^''T  =°"trollera,  computers,  microprocessors,  and  custom 
^electronic  circuits  requiring  high/low  logic  level  switching. 

features: 

♦  Self-contained  photoelectric  system 
♦.  Detection  of  .012"  Oia.  object 
.  Response  time  50  microseconds 
.  Repeatibility  within  .001" 


TTL/CMOS  compatible 
Rugged  construction 
Easy  mounting 
No  alignment  adjusting 


Specifications:  ”  - - 

.  Supply  voltage  -------12  VDC 

-  Supply  current  - 20  milliAmps 

*.  Detectable  object  size  .012"  Dia. 

.  Repeatability - - -  within  .001' 


Output  voltage  level 

.  Logic  High - 

a  Logic  low  --------- 

Output  current  sink-- 


Response  time 

Total  system  - 

Rise/Fall - : - 

Propagation  Delay 


-*-^0  microSeCa 
-200  ^onoSec. 


12vnr-M  •  «igb”6.0  HicroSec. 

0  JSci  n  *  Low-2.0  HicroSec. 

0  VOC  darkened  Operation  Mode - Dark  nn.-.t'  j 

50  milliAmps  (The  output  transistor  is  energizer 
.  Operating  temperature-- 500  E-ISOO  E  photoreceiver  is  darkened.  ) 

Spec! Tications: 

.  Light  Source  - GA  AL  AS  infrared  LED 

.  Photoreceiver - Photodiode 

.  Material . —Blue  anodized  aluminum 

*  . I  conductor  26  AWC  6*  long 

.  Shielding  -  Tinned  copper  braid 

.  Weight  ---------  3  ounces 

•  D.tect.bl.  o.j„t 

or  .012  dia.  and  larger.  Ir  ,„ii,,  ,t,ject  air,  drtecUon  i, 
naedad,  ai.pl,  add  an  extnrnal  realator  nr  variable  raalator  In 
a.rlea  .1th  the  LEO.  a,  ahn.n  on  .irln,  dlagra.  (.ptl'^;  ‘ 

Detection  of  object  sizes  as  small  an  DDfl”  h;-, 

Ambient  Light  “  """  possible. 

1  ^  ’  '*’*"'*  w .....  ^  aeai  or  infrorco  light,  .^uch  •  qunlinhj- 

incandescent  lighting  and  hi-intenlitf work  lamps,  should  be  restr  cted  frol’ 
shining  directly  on  the^photorece^—  orifice,  for  best  results. 


TYPICAL.  APPLICATIONS 


LOGIC  OUTPUT 

t  » 

Red  Blue 


EYE-E 

SENSOR 


RELAY  OUTPUT 
Red  loiue 


EYE—C  I  • * 
SENSOR 


LOGIC 

1  Black 

OUTPUT 

Brown 

RELAY 


Inductive  Transient 
Voltage  Protection 
Diode 


SENSITIVITY  ADJUSTMENT 

TRANSLUCENT  and  EXTREMELY  SMALL  PART  DETECTION 
12  VDC _ r— T- 

Red  Blue 

EYE-C-  .  Oranoe  ^ 

1  I  SENSOR 


VISIBLE  STATUS  INDICATION 

12  VDC 

T 

^Current 

^  Red  Blue 

^limitir- 
i  resist c. 

EYE-C  IQranqe  e^l^-TGlows 

SENSOR  J  “li: 


LOGIC  OUTPUT 

Black 

to  Counters,  Processors, 

Brown 

Increase  R1  to  detect  objects  less  than  .012"  in  diameter.  . 


TRANSISTOR  LOGIC 


12  VOC 


Red  Blue 


EYE-C 

SENSOR 


COMBINING  MULTIPLE  SENSORS 

t  —  . —  . 

12VDC _ 

Red  Blue 


EYE-C  Orange 
SENSOR 


TRANSISTOR 


Brown 

—  Brown 


Black 

^Black 


ANOING/ORING 

^RCUITRY 


LOGIC 

GATE 


EYE-C  1 _ 

SENSOR  tarange^ 


All  EYE-C  series  sensors  may  be  battery  ooeratede 

unecx  control  unit  manufacturers  electrical  specifications  before  interfacing  sens ora* 
Exaaple;  Counter's  minimum  input  pulse  duration 
:  LE0*8  maximum  current  *  aq~ 


INTERNATIONAL  SERIES  DESCRIPTION 

The  INTERNATIONAL  SERIES  is  a  high  reiiobiity  line  of  open-frome  power 
•uppMee  designed  to  operote  from  the  wide  ronge  of  AC  power  sources 
found  worldwide. 

This  fodture  greotJy  simpliries  your  inventory  ond  service  considerations 
y  oNowing  the  use  of  one  stondord  power  supply  regordlest  of  destinotion. 

I^^onoiy.  theee  models  ore  designed  to  meet  domestic  ond 
.^g^peon  reguiotory  ogency  requirementi. 

If  yog  plan  to  dtstr%>ute  products  worldwide,  obtoining  necessory 

ogsney  opprovois  con  be  greatly  simplified  by  specifying  PO1MER-0NE.  INC. 
WTERNATIONAL  SERIES. 

(S^amep-ane 

O.c.  eoio  suevuCJ 

INTERNATIONAL  SERIES 

DC  POWER  SUPPLIES 

DRAWING  NO.  53250  REV  G 

SPECIFICATIONS  AND 

1  APPLICATION  DATA 

VOLTAGE/CURRENT  RATING  CHART 

\mooel 

+5V 

+12V 

+15V 

+24V 

+28V 

-12V 

-15V 

CASE 

HIGH  P09CF 

Fs-aAw-* 

A  25. 

F 

F15-15-A 

A  16  or  JS 

F 

F24-12-A 

A  12  or  ^ 

F 

cs-a/w-A 

A  35. 

F 

CP197-A 

A  SSi 

F 

1  TRIPLE 

^-t5(W-A 

ill 

4i  or 

3.4  or  3 

OCC 

DISK  DRIVES 

MODEL 

+5V 

+12V 

*  +24V 

--5V 

-12V 

CP340-A 

.5/.7Pk. 

.9/J.8Pk 

340-A 

CP510-A 

6.0* 

Z5/7.5Pk 

510-A 

CP384-A 

i:S5 

2/tPk 

1.2  or  1.2 

131 

CP379-A 

6.0* 

3.5/8Pk 

1.2  or  1.2 

131 

CP323-A 

ZO* 

4.0* 

N 

CP206-A 

2it 

S/\4Pk 

0.5* 

C88 

CP205-A 

1.0* 

1.5/l.7Pfc 

0,5* 

BAA 

CP162-A 

iSt 

5/IBPk 

0.6* 

131 

C*498-A 

6.0* 

5/11Pk 

.25  or  .55 

131 

CPS03-A 

6.0* 

1.0 

2.4/4Pk 

- 

1.0 

C88 

v,  A  refer  to  speoal  operating  note 

/■  •  indicotes  OVP 
—  indicates  remote  sense 


FEATURES 

yO€  tronsformar  construction 

-  -f.OSX  f«9olotion 

-  TX.  bumed-in  to  UtU-flW  Lev.  B 
*  Cbossis  notched  for  AC  input 

-  100/120/220/230-240  VAC 

-  Industry  stondord  size 


-  2  hour  bum— in  period 

-  Remote  sense  —  most  outputs 

-  UL  reco9nized/CSA  certified 

-  OVP  on  5V  outputs 

-  Full-rotcd  to  5C*C 

-  Foidbock/cuirent  limit 


SPEOnCAIlQtiS. 

AC  INPUT: 


DC  INPUT: 

UNE  REGULATION: 
LOAD  RECUUTION: 
OUTPUT  RIPPUE: 


100/120/220/230-240  VAC**  +10X.  -13:^  47-63  Hz. 
(Derate  output  current  10%  for  50  Hz  operation.) 

See  AC  connection  toOle  und*'  APPLICATION  NOTES 
for  ^jmper  informotlon.  Fuse  informotkjn  ie  next 
to  outline  end  mounting  drowin^ 

See  Voltoge/Current  Rotlnq  ChorL  Ad)istmen|  ran9e 
^SX  minimum.  ('fS  ncn-odfjstoble  on  CP340-A  model.) 

+.05%  for  o  10X  lint  chon^t  (±.01 X  for  F.C  k  CP197-A). 
±.05X  for  o  50%  line  chon^e  (±.02X  for  F.C  k  CP197-A). 


2V  to  15V  units: 
20V  to  200V  units: 


5.0mV  PK-PK  mexirmim. 
.02%  PK-PK  moximum. 


TRANSIENT  RESPONSE:  ^JOus  for  o  50%  lood  chon^e. 

SHORT  ORCUIT 
AND  OVERLOAD 
PROTECTION: 


OVERvaTAGE 

PROTECTION: 

REUOTE  SENSNC: 

STABIUTY: 


Automotic  current  limit/foldbock. 

Bult-ln  on  oU  5V  outputs.  Set  ot  6.2V  e.4V. 

Other  models  use  opttoncS  owen^tOQ#  protection. 

Provided  on  most  models,  open  sense  feed  protection 
bult-in. 

±0^X  lor  24  hour  period  oftfr  1  hour  warm-up. 


temperature  RATING:  0*C  to  50*C  fuS-rcted.  derated  Oneorty  to  40X  ot  70*C. 

12  CFM  forced  oir  coding  requred  to  meet  CC  380/9S0 
obove  80%  of  tetd  rated  output  power. 


TEWPERATURE 

COEFFIOENT: 

EFFICIENCY: 

(typied) 

VIBRATION: 

SHOCK; 


i.03X/*C  moxJmum. 
5V  unHr 

12V  end  15V  units: 
20V  ond  24V  unKs: 


45X 

55X 

eox 


Per  I4IL-STD-810C.  Method  514.  Procedure  X  CAT  C-1 
Per  UIL-STD-810C.  Method  518.  Procediwa  V 
••Tolerance  for  230VAC  operotlon  Is  e15X  -10X 


ttARBANTY 

POVCR-ONE.  INC.  vonnonis  eoch  power  supply  of  Its  monufecture 
that  does  not  perfonn  to  published  specificotioftt*  os  o  result  of 
defectiva  moteHols  or  workmanship,  for  o  period  of  two  (2)  full 
ywort  from  the  dote  of  original  ddivery. 

POINER-ONE.  INC  oesumes  no  lloblities  for  the  consequential 
domoqes  of  ony  kind  throuqh  the  use  or  misuse  of  Its  products 
by  the  purcheter  or  others.  No  other  obliqotions  or  Uobllties 
ore  es^msed  or  implied. 


PRODUCTS  RETURNED  FOR  REPAIR 

Pteose  follow  this  procedure  when  retuminq  products  for  servidnq; 


1.  Contoct  Power-0ne*s  Customer  Service  Deportment  for 
outhorizotion  to  return  products: 

PHONE:  (805)  987-8741 
(800)  678-9445 
FAX:  (805)  388-0476 

TWX:  910-336-1297 


P01WER-ONE,  INC 
740  Cofle  Plooo 
Comorllo.  CA  93012 
USA 


SPECinCATlONS  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 


2.  A  Rttum«j  Uotarial  Authoriiatlon  (RMA)  .rd  b*  itfuad  and 
must  oppeor  on  ad  shipping  documents  ond  contoiners. 

3.  Products  fTvjst  Sd*  r»tiMT>wd  frdbioht  or*— ooid. 

Products  returned  freight  collect  or  without  on  RMA  number 
wW  be  rejected  ond  returned  freight  collecl. 
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APPLICATION  NOTES: 


PAGE  2 


REMOTE  SENSE 

R«mot«  t«rmino44  moy  b€  uted  lo  comp«fisat«  for  output  I«i« 

lo«s«s  ond  provide  for  o  remote  point  of  regulation.  Figure  1  ghove 
the  proper  terminotusn  for  o  power  supply  with  remote  sensing. 


PONT  OF  RECUUTION- 


CO 


+  OUT 

4.  erwer 

”On 

^  SENSE 

Dooooc  <  J 

Q- 

-  OUT 

o- 

— - im: - 

ncURE  1 


I".**  .T'*’.*  ‘L*  0"  ««c«siiv*  vgltoge  drop  from  the 

output  to  the  load.  Stnce  the  point  of  regulation  is  at  the  lood  the 
power  supply  must  compensate  for  line  losses.  Excessive  load  lk>e 
l<»s«  moy  effect  current  limiting.  AC  line  dropout  point  ond  OVP  mor- 
gn  (if  opplicoble). 

Leod*  ihould  be  »aed  to  drop  no  more  then  0.5V  -  the  less  the  better 
shielded  pair  (or  the  sense  lines  is  reeom- 
I-  "“**  problem  applications,  the  use  of  o  small 

coooe.tor  (.1  to  lOuF)  ocross  the  sense  termiools  is 
n^ly  recommended.  In  some  opplicotions  there  moy  be  a  tendency  for 
the  power  supply  to  oscSIote  due  to  odditionoi  phase  shift  coused 
by  the  series  resistance  ond  inductonce  in  the  load  leods.  The 
o<^ti^  of  capocitor  Co  will  reduce  output  impedance  ond  provide 
stobiity  the  recommended  voiue  of  Co  is  ICXXiF  per  ompere  or  50uF 
^  foot  ond  con  be  the  sum  of  the  distributed  decoupling  copocitors 
found  tn  most  systems. 


**"**  protection  to  protect  the 
1^  from  on  OMTvpItage  condition  If  the  sense  leods  ore  removed 

I  "2  *“  *'’•  **"••  to  the  output  terminols 

in  the  local  sense  mode. 

OVERVOLTAGE  PROTECTION  (OVP) 

*"  protection  circuit,  commonly  refered  to  os  o  crowbor 

Trfa^t‘’nTtirn^“’*  to  volt09e  sensitive  loods  such  os  TTL  lo9ic. 
«S?Jr^Tvt  nSS  “*  “•  -  '35%  of  the  output 

^-n.  ®*'t®“t  terminole  upon  tensing  o  foult 

condiUw.  The  pnmory  fuse  of  the  supply  .31  blow  if  the  sup^y  is 
not  fddboek  cument  limited.  Nuisance  tripping  of  the  OVP  is  a  common 
problem.  Noise  from  mput  Ime  sokes  or  load  noise  con  cause  on  OVP 
te  fire.  The  INTERNATIONAL  SERIES  hos  OVP  noise  filtering  to  prevent 

mll!to?>!  i^r?  interwinding  eopoeitonce  to 

minimire  input  Ime  susceptibility. 

COMMON-MODE  LATCH  HP 

eo,^^"  supplies  eon  eshSiit  o  problem  known  os 

r,St^"(T^  »  ™ JI?'  «>•  positive  supply  comes  up 

owxt'twn  on  the  negative  supply.  The 
'otehes  up  m  p  current  limit  eonduSt.  Power-^e  hos 

tf^r^RNAfiONAl^^r.l*'^  ~PP'y  i" 

me  inilnnaiional  SERIES  which  w3l  minimize  this  probfem. 

EMi/Rn 

hove  Inhd-wlly  lew  conducted  ond  rodioted 
leysts.  For  most  system  opplicotions  they  wll  meet  the  rw«wjV*w. 
^9^  Docket  20780  for  Qoss  A  egulpment  ond  VDE  0871  for 
Close  A  epuement  without  odditional  noiseffitering  ^  ' 

For  speciol  opplicotions  consult  foctory. 

gOOUNG 

^»Ti*”"i..‘°°‘‘"^  '*  “^*<’"®te  where  non-restricted  oir  flow  is 

O'-eo.  moving  oir  or  con- 

ouciion  coolmg  is  recommended. 

SAFETY  SPPCinCATiONr; 

designed  to  meet  or 

Ct  (flowing  specificotions:  lEC  380.  lEC  435, 

^  0804,  ECMA-57,  CEE  10  Port  2P  UL  1012 

Termfrirt^  -  terminol  to 

leoicoo^  spoemg  is  5.25  mm  with  9.0  mm  creepoge  to  other  metol, 

wT  3^50  va'?  •  '*  *T  ‘'’®®  °"®  ®i**««ric  withstonding  voltoges 


GROUNDING 


Grounding  considerations  In  designing  e  power  distrfeutkan  system  ora 
often  overlooked  but  con  hove  o  significant  impoct  on  overoM  system 
peff<^oncf.  A  single  point  system  ground  should  be  employed  where 
pos3k>ie  to  eleninote  ground  loops  ond  improve  regulation. 


Wv 


VvV 


HGURE  2 


Tigure  2  shows  o  simple  but  undesirobie  connection  scheme.  Regulation 
ot  loods  2  ond  3  becomes  progressively  worse  due  to  vdtoge  Orope  m 
the  finite  wire  resistonce  between  loods.  Tigurd^  3  shows  on  improved 
connection  system  in  which  regulotion  is  moin towed  ot  oil  three  loods 
becouse  wire  losses  ore  not  cumulotive. 

AC  INPUT  CONSiPERATIONS 


Almost  all  power  supplies  use  o  capacitive  input  filter  thot  orowe 
current  only  at  the  peaks  of  the  AC  ipput  voltoge.  The  peok  to  RMS 
rotto  con  be  very  high.  typicoHy  3  to  1.  iWhen  o  supply  is  turned  on. 
the  wput  copocitor  hos  o  very  low  impedonce  ond  drows  on  initiody* 
high  Rirge  current  until  It  chorges  to  its  nominol  voltage.  The 
wjrge  current  con  be  os  high  as  20  times  the  roted  input  current  <md 
losts  for  several  cycles  of  the  AC  input. 

AC  CONNECTION  AND  FUSING^ 


The  five  wire  input  to  the  INTERNATIONAL  SERIES  provides  four  vdtooe  i 

^  chonh  AC  conoectiorJ 
toble  (Figure  4)  for  the  jumpering  requirements.  For  convwiienee  the  ^ 
^^per  sequence  from  the  Hi-VcH  series  is  retoined.  Extsnded  low  line 
tdcronce  provides  odditional  drop  out  morgin  in  oreos 
voltoges  ore  morginol.  Inputs  must  be  fused. 


F1C?URE  4 


PRIMARY 


0~0~¥~F~g  ^ 

4  2  3  1  5 


1  AC  INPUT.  47-63  HZ  1 

FCR  USE  AT 

100 

VAC 

120 

VAC 

220 

VAC 

230/240 

VAC 

JUMPER 

1&3 

2&4 

2icA 

2k2 

2k5 

APPLY  AC 

1&5 

48c1 

1&5 

48c1 

NOTE:  This  product  te  o  Closs  1  power  tupply  ond  requires  the  chossis 
to  be  connected  to  eorth  ground  ot  erwj  opplicotion. 

•NOTE:  Use  700* C  iron  for  soldering  input  cor>nections. 

Vemish  octs  os  flux  ond  is  solder  strippoble. 


L 
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PACE  3 


SPgQAl^ERATING  NOTT: 

MASTER/SLAVE  USAGE:  G«n«rol  Notei  —  in  Master /Siaw  connection,  the  master  unit  ell  control  up  lo  5  slaves;  however,  in  on  over 
current  condition,  eoch  suc^y  ell  operate  its  own  current  limit/foldbock  circuit  for  protection. 

The  shoring  of  current  ot  full  lood  is  wiUim  ±10*. 

OVP  -  if  <»»y  supply  senses  on  over  voitode  condition,  it  wit  fre  ond  shut  off  drive  to  o«  units.  No  power  is 
consumed  in  the  OVP  mode  ond  OVP  moy  be  reset  by  removal  of  input  power  or  the  momentory  droundind  of  inh2>it  (lo 
^  Out). 

Remote  prodrom,  remote  V.  odj.,  remote  0\^  ond  inhbU  oil  moy  be  connected  to  the  moster  ond  wH  operote  identi¬ 
cally  to  0  tir»dl*  unit  (inhibit  is  30mA  per  unit). 

Indivtduol  fusind  is  recommended  for  eoch  supply.  In  the  cose  of  ony  blown  input  fuse,  the  output  voltod«  e*  be 
reduced  to  <  3V  with  o  nominal  load. 


SLAVE  CONFIGURATION: 
MASTER  CONFIGURATION: 


To  moke  ony  unit  o  sieve,  od^st  R12  (R16)  (V.  AOJ.)  futty  counter-dockwise. 

1)  Connect  oil  master  and  slave  +  ond  —  output  terminals  to  the  lood  with  seperote  equal  lendth  wires  of  odequote  size. 

2)  Fuse  eoch  power  supply  indtvMuoMy  to  ths  AC  power  swmL 


supply  indtvMuoMy  to  ths  AC  power 
Connect  o  #20GA  wire  from  “EsLOr.*  on  the  master  to  the  "Ext-Or.*  on  oil  the  slaves  (up  to  5  slaves). 
Apply  input  power  ond  set  master  to  desired  voltode. 


REMOTE  PROGRAM: 


REMOTE  V.  AOJ: 


Remove  R21  (R20).  Instoll  prodrom  resistors  between  power  supply  *+  sense*  ond  users  *+  lood*  terminds.  Prodrommind 
is  opproximotdy  SOOfVvdt.  Use  ’Moke-Before  Breok’  switd)  or  equivalent. 


1)  Cut  open-leod  protection  resistor  R21  (R20)  out  of  the  circuit  board. 

2)  Connect  remote  IK  pot  from  power  supply  *+  tense*  terminol  to  users  *4* 
then  se’se  to  *+  lood*  termind  ond  be  remotely  od)jstable). 

3)  Ad^st  R12  (R16)  on  circuit  boord  fully  counter— dock  wise. 

4)  Adiirst  rsmote  pot  lo  desired  vdtode. 


load”  termind.  (Power  supply  wiii 


AO^STABLE  OVP: 


To  set  0\4*  at  desired  vdtode; 

A)  Set  R16  to  max.  (fully  dock  wise). 

B)  Set  mipQly  to  desired  lrld9«’  vdtOde. 

C)  Reduce  R16  resistonce  unti  OVP  ffres. 

0)  Ground  kihfcit  to  reset  OVP.  then  recheck  OVP  trigger  pok»t 
E)  Reset  supply  vdiode  to  rtormd  outpuL 

OPERATWe  NOTES  AB0>^  APPLY  TO  F,  C  AND  CP197-A  UNITS  ONLY. 


NOTE:  (  )  DENOTES  DESIGNATIONS  USED  FOR 
F15-15-A  AND  F2A-t2-A. 

THE  OTHER  DESCNATIONS  ARE  USED  ON  F5-25/0VP-A. 
G5-35/0VP-A,  AND  CPI 97- A  MOOEIS, 


SERtES  OPERATION 

Any  P^-Or»e  supply  may  be  operated  in  series  with  <my  other  Power-One 
^  SM^y*  The  only  restriction  is  thol  the  current  required  by  food 

y  3  must  be  less  thon  hdf  the  current  rotind  of  the  lesser  unit. 


'  LOAD  1 


LOAD  3 


'  LOAD  2 


PARALLEL  OPERATION 

Any  2  or  more  Power-One  units  of  the  some  vdtOde  moy  be  operoted  in 
porofleC  The  foflowind  rules  opply; 

1)  The  units  must  be  set  to  the  some  vdtode  within  .23L 

2)  Loed  tense  must  be  used. 

3)  Units  moy  be  of  different  ctirrant  rotkidt. 

4)  Proper  hook-up  wire  mutt  be  utaized. 


H05-12/0VP-A  + 

5V 

12A 

1 

i 

HE5-18/OVP-A  -► 

5V 

18A 

m 

Cojculole  wire  size  ond  Sendth  to  drop  25,  50.  or  100  mV  on  5.  15,  or  24V 
units  respectKwty.  ot  unit  rated  current. 


DC  OUTPUT- 


F  CASE 

WT.  19UBS. 


u 


,188  DIA  WTG.  HOLES  (16PL) 


HON.  REFER  TO  CHASSIS  SILKSCREEN. 


m 

EBR 

B 

EKaPtl 

la 

la 

ua^ 

irtiir;Tii 

14 

Ifr>Jr*Trl 

iB 

iin 

ngfM 

m 

DCC  CASE 

WT.  12LBS. 


OUTPUT 

.188  D(A  MTG.  HOLES 
(T6PL) 


AC  INPUT^ 


n 

El 

EHGS 

u 

la 

CXKS 

iT^ien 

n 

Kvn 

fl 

IDEESIESS^ 

52  - 


^  425  SERES  GENERAL  PURPOSE  SCREW 

J  MOUNT  RELATS 


277  SERIES  5-AMP 
MINIATURE  PC  RELAfS 


S' 


r/.*3scxi': 

--'I . . 


•  *  **  .  • 

cadmium  oridtcoftac^ 

"500VIC,  OOHl  iXOAX  art  nwl**  anijaturi  300V»  SPOT,  30-amp 
53XX  ml'tsmX  m  InwlcM  wmatura'OOOV;  30-«mp  mobati; 
ST-fKX4SfIBX  OPOr.  425CXX  It  •  3PNO  opan  typa  rMd  25  ampa 
no  ioaa^atOOMC.4293BCXIta3POTopairtyparatad25ampaat 
10  M^at  600>ilCJdaai  lormsh  appScsdons  u  moton,  aolanoids^ 
ccmpnwDOcm.  •*;  •  • 


‘  ^  »  13.  - 


JiMAX 


-2*Si£Sv 

MJC 

“•i  -  ■— 

.  .  '  ^  VZ  .  ^^"^4 

li'.-  t  9  ♦ 


«iiiMi  nUliA*  ‘ft-iran’ 


42SXAX  -  ' 

425XAX 

425BXX 

42SBXX- 

42SBXX 


42SXBX 

43SXBX 

42SXBX 

43SX3BX 

42SXBX90* 


425)CX 

425CXX 

425CXX 


Cai 

ftaa.Q  Canuett  1-24 

290  SPOT  1S,M 

3^  SPOT  15,21 

12  DPST4^0  17.11 

290  ■  OPST-NO  17.11 

1200-  DPST-^0  174t 


oon.  *  AM  n.l  M**  •.  tu  U  MM 
PVSOM  •  AM  P.1  MM  ■  A  tA  MM 

•  2FonnC  '  - *  McwwM.janA-^-^^MM, 

•  SBvar  CantactB  lUlad  5  Aiapa 

277  Sariaa  relays  hM  PC  tanninalt  on  0.1**  (2J54)  oi1cm»dng,  and  art  tvaiUbd 
wttn  or  DC  colls.  Epoxy  aaaiad  tarmlnal  baaa  preMras  contamination  dufte 
soldanng.  lOkV surge raslstanca,  8mm aaparatlonbaManoofl and contacuiao 
featured.  Operate  and  refataa  Omaa  are  under  15  mlWiaacondi.  SU>«r  contaot 
pick  up  at  75%  nominal,  drop  out  at  10%.  Paalathm  load:  5  amps.  240Vac  « 
30VDC.  UL  recognttad,  CSA  oartlftad  at  5  amps  and  1/10HP. 


120>C 
120/C 
24DC  ] 


OT  37. 
NO  32. 
NO  31. 


Typt 

Cdi 

Ohma 

1-24 

277XBX 

24)#C 

248  1 

541 

277XBX 

120MKC 

6800  I 

540 

277XBX 

5VDC 

47 

444 

277XBX 

12VDC 

275 

444 

277XBX 

24VDC 

1100 

444 

276  SERIES  7-AMP  PC  RELAYS 


D  SERIES  DIP  PACKAGE  DRY  REED  RELATS 

Dry  read  DIP  relays  operate  from  DTL,  TTL  or  HNIL 
logics.  1  form  A  and  1  form  C  models  measure 
.750Ul300Wjl275*'H;  2  form  A  models  meeaure 

_ .750Lx.300Wx.350"H.  1  form  A  and  2  form  A  unrts 

If  cKTy  10^  loads;  1  form  C  rated  at  ZMA.  Amlktb^  In 
J  HAA/  '  ^  modals.  Operating  tamperazure 

I  f  ¥  K  U  rm^B:  -20*C  to + lOS’C.  O.r  standard  duaMn-Sne 

^  *J  grid  spacing.  14-pk)  moded  mare  wttft  typa  33377 
aocM  Ofdered  BtptBMWiy 


I  <»pt  Pirn  tacts  VDC  Ohms  1>24  |  49  99 

!  MRRIAl^  r  14  T  iaX  i”  360  4J3  4.5i  4.11 
I  MRRIAOSa  8  1A  12  1440  443  44t  4.11 

I  MRR1ADSR  I  14  1A  _ 5  500  547  S49  1 4J5 

MRR1CDL  14  1C  5  100  947  940  843 

MRR1CDLB  8  1C  '  12  500  947  940  843 

I  MRR2ADU  i  14  I  2A  5^  125  F 848  748  847 
iMRR2AOLX8  8  2A  12  500  848  748  847 


%ocxErfOHmRM9emEsnELM  _ 

MO.  Type  i  Pim  Sfae  Each 

si  -14  .  2y«Wx3%*Lx«%iH  442 


^  .  TYPE  A575  7^HP  REVERSING 
'  CONTACTOR  . 

i^airMi^P^'POMOontactordndsuMinara^ 
xPfcaitnns  repuirtng  freQuant  Jogging;  hodta,  cmt* 
‘ii;.  haarj  doors,  elewtors, -and  machine  toots.  SXm 
'  cadmkan  oxide  cortacts  rated  30  amps.  120  MIC.  2 
I^Ms  Of  3-poia,  double-moto  NO  cotaacts  are  intar- 
■  locked  to  prevent  aimudanaQUiciowre.ULIstad. 

0.  j  ^  ^  Matts  .  Otue:  j  Coidacts  1-49 

5  I  -ASTSfOOC  >  120MIC  1450  ‘  ]  3  DMNO  131.77 

-  y  TYPE  A275  REVERSING  CONTROL 

-  L-'.  ‘i  .t*  I'iV. ;  ,  CONTACTORS  -  - 

Compact,  reversing  contactori  for  continuous  oper- 
Mttan  to  'heavy-duty 'aervloe.  ‘fcrmlnais  mate  with 
^250**  qul^-oonnect  recaptaciaa.  Cor^ 
<>^<;r^::Vrallnor  120MIC,  1HP;  240SHC.  1  and  2HP. 
^  jS^Vjii^ao/eOOy^C,  IHP.  ULUsted,  CSA  oartlfted  1HP  only 
^  A275JOOt  6  bed  contacts,  1se(  3-N04)e  con- 
.  tacts  par  ooi  and  armature.  A278ICXXMh  Same  but 
HfL.-7ieve  SPOT  aipdllary  contacts  for  cofl  kaerlocfclng  of_ 
; )  electric  bcknjp.  A275IOCX91:Seme  but  ham  DPDT 
.  -  euxjtary  contacts  for  coK  InlertockJng  and  sisctrlc 

’0>  bck-up  or  operatktg  Indicator  lamps.  .  «’:  v  .v.- 


*  j  lTIMTMt«S.OUMH 

I  I  A7UAXM40 

500  MAX  t  , - nillTTII^ 

(12  7  MM  10^1  1 


9At 

.@1 


OH  *  U 

I  •  mm.  4 1  MA 

iKCl 


•  Only  0.4  squart  inch  footprint 

•  saver  Contacts  Rated  7  Amps 

•  Permenent  Megnri  Poiarixed,  Single-Side  Stable  Design 

•  1  FormC 

278  Series  feeture  grid  pin  tpedng  of  0.1"  and  require  0493"  dearancs  looe 
the  board.  >Mlable  with  sealed  PBT  case  for  automatic  mm  tobenng  and  l» 
marsion  cleaning,  units  provide  maximum  contact  current  at  7  imps,  240 
30  VDC  and  up  to  380\MC  and  125VOC  at  lower  ourrents.  5kV  surge  resisunos 
4mm  separation  between  coUrnd  stiver  contacts.  UL  recognized.  CSAcertifitda 
7  amps  1/10  HP. 


V  4SPS389 
:446FS390 
48FS391 

MR-Y  SERIES  MINIATURE  DRY  REED  RELAirS 


276XAXH 

5VDC 

125 

X55 

276XAXH 

12V0C 

•  720 

345 

276XAXH 

24VDC 

2880 

348 

MA-Y  S«riM  Mcapwiated  dry  rwd  rttay*  an  aMUabt*  with  wxl  pin  t_  . , 

on  14nch  owitan.  lyp*  HRSOY  o(tar  0.100  bKi)  pm  tpaclng,  and  typ* 

tar  0.150  Inch  pin  apadng.  AMUbia  1  form  A,  2  (onn  A  and  1  toon  C  (s»»  OM*-? 
jufftxJL  Fonn  A  eontaca  are  raiad  lor  10  warn  maximum  at  200VDC 

0.500  amps  max.  Form  CcontaczahM  a  rating  of  3  watts  max.  at  28VDCn>^  j 

0450  amps  max.  0412"  haigm  for  alt  models.  *  >  -fi 


1  A27$JOa 

..  24\MC 

4.8 

.4DKIN0  1 

l-A275K)CC 

1^VAC 

132.0  ■* 

3DWNO  1 

A275>OaSO 

120M«C 

132.0 

3  DM  NO 

A275KXX91 

•  24\PC 

4.8' 

3  DM  NO 

'A275KXXS1 

120\PC 

132.0 

3  DM  NO 

Stock  No.' 

Type* 

VDC 

LXWXH" 

Ohms 

25- 

VTTM  0.100"  QMDSMCMQ  _ _ 

89F1873 

S9F1874 

i9F1575' 

89f1878 

I9F1877 

89F1I78 

MR30Y1A= 

MR30Y1A 

MR30Y2A- 

MR30Y2A 

MR30Y.1C: 

MR30Y1C 

.•12‘ 

24, 

12 

24 

!f12 

24  ‘ 

1.000x0.400x0.812 

1.000x0.400x0412 

1.000x0.550x0412 

1400x0.550x0412 

1.000x0.400x0412 

1.000x0.400x0412 

*  400 
1600 
400 
1800 
,-.400 
1600 

8.09 

6.09 

949 

949 

10.02 

11.00 

5.79 

5,71 

1.08 

9.49 

945 

jifi 

,  V  ■  .  1".:  . 

wrm  0.150"  QMD  SMCSIQ 

r— 

89F1879  1 
89F1880  1 

|MR36Y1A 

IMR35Y1A 

12 

24 

1,000x0.400x0412 

1.000x0.400x0.312 

400 

1600 

8.09 

8.09 

5.71 

5.79 

!  a 

89F18t2  1 

S9F1S83 

19F1894 

MRiSYiA 

MR35Y1C 

MR35Y1C 

,24 

12 

24 

voooxoissoxoiaii 

1.000x0.400x0.312 

1.000x0.400x0.312 

1600 

400 

1600 

9.99 

10.02 

11.00 

94» 

9.55 

10.45 

